Abstract -The chemistry of two drugs of abuse is surveyed. Cannabis sativa contains two major series of natural products: first, the cannabinoid group which includes the psychotomimetic Li1-THC, and second, a biogenetically connected series involving bibenzyls, spiro-compounds, dihydrophenanthrenes and flavonoids. At an early biogenetic stage there are connections between these two series, and late stage 'chemical crossing' is described. The E.African drug Khat (Catha edulis) is used in Arab lands, but in contrast to Cannabis much less is known of its pharmacology. Khat contains the stimulants cathine and cathinone, but chemical interest centres particularly on a series of large alkaloids the plant contains. These are based on highly hydroxylated terpenic cores, derived from dihydroagarofuran, which are esterified with a variety of acids, some forming macrocyclic bridges.
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Compounds in the cannabinoid group are based on olivetolic acid (9) of apparent polyketide (10) derivation (Scheme 1), and the biosynthesis of the two sub-divisions of the cannabinoids are both considered to involve cannabigerol (5) as parent. HO'[cHJ4Me Cannabigerol (5) Connabichromen (6) K13 [cH2J4Me Connabidiol (3) RH, CO2H
Cannobinol (4) Cannabicitran (8) (I) (10) Cannobicitron (8) Thus, formation of the dienone (11) , either by direct dehydrogenation, or via (12) formed by oxidation and followed by dehydration, gives an intermediate which can electrocyclise to a chromen. Using the hydroxylated intermediate (12) , allylic rearrangement and cyclisation gives the £-methane groups (13) (Scheme 2). Cannabidiol (Scheme 3) is the first-formed product leading to 1'-THC and then to other products sometimes found in Cannabis. The chromen (6) is considered to be the precursor of cannibicyclol and, after having undergone a 1,5-hydrogen shift, electrocyclisation gives cannabicitran from the chromen. We have shown how similar processes can be used (Scheme 4) in biomimetic synthesis of cannabichromen, generating the dienone (11) (II) 
products (16) (+)-trans-Car-2-ene epoxide (1.7) has also been recommended as a terpenylating agent for olivetol and mainly on the grounds that no cannabidiol was detected in the reaction products, the special mechanism shown in Scheme 7 was proposed by Razdan (Ref.6 ). However, we have shown that o-and p-cannabidiols are in fact produced at lower temperatures and cyclisation of the latter to THC's occurs at higher temperatures (Scheme 8). In view of the known acid sensitivity of car-2-ene epoxide, leading to £-menthadienol, we regard the epoxide as essentially a surrogate for the latter, reaction proceeding through Petrzilka's carbomium ion (16) . (18) reacts with olivetol under acid conditions to give t1'6-THC (Ref.8) . They propose (Scheme 9) that the epoxide is converted into p-menthadienol as shown but this requires epoxide opening to give a secondary in preference to a tertiary carbonium ion, followed by a 1,3-hydrogen shift. Our first thoughts were that an initial Kropp-type (Ref.9) isomerisation took place giving (19) which then led to (20) as the terpenylating species: a similar type of isomerisation might be written for car-2-ene epoxide (Scheme 10). However, when (19) was prepared independently and used in the reaction, no THC's were formed, only LZflH 'cH2]4M. The polyketide origin of olivetol (9) A different area of interest in psychotomimetic plants has been our work on Khat. Khat is a drug used in countries around the horn of Africa, particularly Arab lands, and is administered by chewing the fresh young branches of the tree Catha edulis. Some of its effects are doubtless due to the stimulating action of cathine (34) The large alkaloids cathedulin E-3 and K-i2 are both based on euonyminol and Scheme 27 shows a workshop of acids that have to be fitted into position. A combination of spectral and chemical means (up to the present X-ray crystallography has not been successful on these large structures) has led to the complete formulations shown in Scheme 28 (Ref. 19) . Cathedulins E-4, E-5 and E-6 belong to the same class (Scheme 29), having an evoninate bridge and either a cathate bridge or its seco-residue (Ref.i9).
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